Background: Ultrasound-assisted lipoplasty (UAL) has been associated with particular types of complications and uncertain long-term effects arising from interactions between ultrasonic energy and living tissue. The present review seeks to address these issues. Methods: Search strategy Three search strategies were devised to retrieve literature from Medline, Current Contents, Embase and Cochrane Library databases up until April 2000. Study selection Inclusion of papers was largely determined using a predetermined protocol. English language papers were selected. Acceptable study designs included randomized controlled trials, controlled clinical trials, case series or case reports. Data collection and analysis Thirty-six papers met the inclusion criteria. They were tabulated and critically appraised in terms of methodology and design, outcomes, and the possible influence of bias, confounding and chance. Other papers were also included to provide background material. Results: There was little high-level evidence available comparing UAL and suction-assisted lipoplasty (SAL), with no conclusive evidence that UAL has a safety benefit, although low-quality evidence suggests that UAL is associated with reduced surgeon fatigue as well as increased operating times, slower aspiration rates and an increased learning curve. There is inadequate evidence to determine whether the theoretical potential for DNA damage from ultrasound is realized in the clinical setting.
INTRODUCTION
Ultrasound-assisted lipoplasty (UAL) is a relatively new surgical innovation available to Australasian surgeons. While traditional suction-assisted lipoplasty (SAL) has been widely practised with low complication rates and high patient satisfaction levels, proponents of UAL claim it offers several advantages over traditional lipoplasty. Experience with this new technique in Europe and the USA has generally been positive but some reservation exists about the long-term effects of ultrasonic energy interaction with living tissue. 1 Initial reports also raised concerns about high seroma rates, longer operating times and skin burns. [2] [3] [4] It is the purpose of this review to summarize existing international experience with UAL to provide a framework for recommendations on the safety and efficacy of this new liposuction technique for Australasian surgeons.
The term 'ultrasound' refers to mechanical vibrations of frequencies above the limit of human hearing (i.e. above 16 kHz). Ultrasound-assisted lipoplasty involves the application of ultrasonic energy to subcutaneous adipose tissue in order to fragment the fat cells and facilitate the removal of fat as a liquefied aspirate. The fat is then removed in the same manner as SAL, so the pivotal difference between UAL and SAL is the application of ultrasonic energy. While ultrasonic energy is usually delivered internally, it is possible to use external ultrasonic energy applied transcutaneously before the cannula extraction of fat. [5] [6] [7] Although UAL has been performed for over a decade in Europe and South America since its introduction by Zocchi of Italy, 8, 9 only recently has it gained popularity elsewhere. Benefits of UAL over SAL appear to include less injury to nerves and blood vessels, less overall tissue trauma, minimized blood loss, lesser diameter of channels formed in adipose tissue, smooth tunnels created in adipose tissue, more even shaping of overlying skin surfaces, accurate positioning of probe and spot-specific tissue removal. 10 Disadvantages may include more operating room time, more expensive equipment, skin necrosis and burns, fat necrosis and fibrosis, hyperpigmentation, sensory alteration and a longer learning curve. 11 Ultrasound-assisted lipoplasty equipment includes an ultrasonic generator, which transmits electrical energy to a handpiece containing a piezoelectric crystal that converts the incoming electrical signal into a mechanical vibration at an ultrasonic frequency of 20-30 kHz with a cyclical displacement of around 100 µm. When the attached probe is in contact with fat, the adipocytes are lysed into an emulsion. The probe may be either a hollow cannula through which low-pressure suction can evacuate lipoaspirates, or a solid probe style that requires subsequent aspiration of emulsified fat through a separate hollow cannula, as per SAL.
When applied to adipose tissue, these alternating waves cause compression and rarefaction resulting in microcavities or bubbles. These bubbles can expand with each cycle until a critical diameter is reached beyond which they implode, with disruption of the cell and the instantaneous generation of high levels of energy in various forms such as heat and light, 12 as well as the liberation of free radicals and other chemicals.
For more detailed accounts of the physics of ultrasonic energy using tissue fragmentation, refer to articles by Cimino and Bond, 13,14 and the 1999 article by Zocchi. 15
METHODS

ASERNIP-S review process
A surgeon (Cooter) familiar with the topic of review (Protocol Surgeon) and an ASERNIP-S researcher (Babidge) worked together to draft the protocol for the review and determined the studies to be included. The surgeon then assessed these publications and produced a narrative review. The ASERNIP-S researcher conducted a methodological assessment of the literature. The protocol, review and methodological assessment formed the review documentation, which was considered by the Review Group. The Review Group comprised the Protocol Surgeon (Cooter), two nominated surgeons from the Australian Society of Plastic Surgeons (Mutimer and Robinson), a surgeon from another specialty (Kiroff), an invited surgeon (Wickham) and an ASERNIP-S researcher (Babidge). The Review Group considered the review documentation, recommendations and ASERNIP-S classifications. Once consensus was reached on the recommendations and classifications, they were presented to the ASERNIP-S Management Committee and, subsequently, to the Royal Australasian College of Surgeons (RACS) Council for ratification.
Search strategy
Original, published studies on SAL and UAL were identified by searching Medline between 1984 and 12/1998; Current Contents between 1993 and 12/1998; Embase between 1974 and 12/1998; and The Cochrane Library 1998 (issue 4). The search terms used were 'UAL' (ultraso* and (liposuction or lipoplasty or lipectomy)) and English language; and 'SAL' (liposuction or lipoplasty or lipectomy) and English language.
In addition, after the initial draft of this report had been completed, two further searches were conducted to update the literature database and to retrieve literature that focused on the potential risks of ultrasound for inducing damage to DNA. The same databases were searched. The first additional search used the same search terms as UAL above, for the period 1/1999-4/2000. The second additional search covered the period 1980-4/2000 (Medline), 1993-2000 (Wk 17 -Current Contents) and no date restriction (Embase). The following search terms were used: 'ultraso*' and 'cavitation' and (DNA or genetic) and English language.
The truncation symbol '*' differs in each database and allows retrieval of all suffix variations of a root word. Only full, peerreviewed articles were included because abstracts did not provide adequate detail on patient selection, allocation, study design, outcome and measurement methods to allow an accurate, unbiased assessment and comparison of the study results.
Inclusion criteria
Papers were selected for inclusion if they were in English and were either randomized controlled trials, controlled clinical trials, case series or case reports. Suitable participants for studies included adult patients in any case setting described as having excess deposits of undesirable subcutaneous tissue. As the assessment of 'excess and undesirable' may differ between trials, it was not possible to apply a standard definition to any study population. If patients were recruited with deposits of subcutaneous tissue from a metabolic, pharmacological or known pathological condition, then they were included only if the results for patients with localized subcutaneous tissue collections were presented separately. Papers were only included if they also provided information on at least one outcome as defined in Table 1 .
Because of the theoretical concerns raised in the original literature review, the update was broadened to include experimental papers on the mutagenic potential of ultrasound. To be included, papers had to specifically address the issue of potential DNA damage owing to ultrasonic effects.
Data analysis
All relevant studies were assessed according to their level of evidence ( Table 2 ). The studies were tabulated and methodologically evaluated, including appropriateness of study exclusion criteria, quality of reporting and possible confounding variables. All data and results of statistical tests were extracted from the papers.
RESULTS
After exclusions, the literature search on UAL and SAL retrieved 17 studies. Despite the fact that four of the tabulated studies were randomized controlled trials, 5, 6, 11, 16 they were of poor quality. In two studies only, the assessing physician/ surgeon was blinded and, in one only, the patients were blinded as to which side was treated with ultrasound. However, in all cases most measures were subjective, and without blinding their worth is dubious. In two of these studies external ultrasonic energy was applied to the infiltrated treatment area; 5, 6 however, no 310 COOTER ET AL. other reports of this technique are evident in the current review. In other controlled studies, [17] [18] [19] small patient numbers 17, 19 or historical controls 18 were used. The remaining 10 studies were case series 3,20-27 and a single case report. 28 After exclusions, the literature search on ultrasound's potential for damage to DNA resulted in 19 new papers being added to the database. [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] Eighteen were level II evidence in which ultrasound was applied to in vitro collections of cells or DNA. The exception was a level III-2 paper that compared workers who had undergone long-term occupational ultrasound exposure to unexposed controls. 29 
SAFETY AND EFFICACY OF UAL
General considerations
The earliest clinical data on UAL were reports by Scheflan and Tazi describing their experience in 800 patients, 48 and Kloehn's commentary on over 600 patients. 49 Scheflan and Tazi reported 4% fat necrosis and fibrosis, 6% sensory alteration (which they speculated might result from sensory nerve damage by ultrasound), 4% skin necrosis and 4% skin pigmentation. Kloehn's complication rate was less than 3%, with the most common problem being surface irregularities and asymmetries. Thermal and friction burns at incisional sites were also recorded prior to the use of a skin protector.
Lee et al. examined the efficacy of a dual-plane type of lipoplasty in which UAL was used to treat the superficial fatty layer while SAL was used upon the deep layer. 20 The study reported no complications and related decreases in truncal circumference and of the depth of the fatty layer, which endured up to at least 3 months.
Comparative studies of UAL and SAL led Fodor and Watson 11 and Igra and Satur 16 to conclude that no benefit could be attributed to UAL. In contrast, however, Kenkel et al. used a porcine model to compare the tissue effect of SAL and UAL. 17 They concluded that UAL treatments generated more lipid aspirate per haemoglobin lost and better preservation of vascular structures. However, at least two studies cast doubt on the accuracy of using haemoglobin in aspirate as an indication of blood loss from UAL, both suggesting that most of the blood loss occurs postoperatively in the body's tissues and that this blood loss can be significant. 18, 21 Lee et al. also reported a mean reduction of haematocrit of 2.4% per 100 mL of fat aspirated. 20 The most common complication that arose in the tabulated studies included thermal entry site burns 16, 17, 23 (which should be avoidable if appropriate care is taken), seromas, [22] [23] [24] Reston foam (placed between treated area and overlying compressive garment) blisters 22, 24 and temporary neuropraxia. 16 No deaths were reported in this series; however, there are literature reports of a small number of cases of death with SAL 50 in which lignocaine toxicity or lignocainerelated drug reactions were held responsible. With UAL, three deaths were reported from different countries, 51 with one death due to an inappropriately high dose of lignocaine.
Some enthusiastic supporters of UAL report their large clinical experiences with few complications and strongly endorse the safety and efficacy of this technique. 24, 25, 52 Ultrasound-assisted lipoplasty has been reported to be useful in areas that are difficult to treat and in fibrotic tissue. 11 Although reduced surgeon fatigue 5, 6, 25 is apparent for the UAL procedure, generally increased operating times, 11, 26 slower aspiration rates 17, 23 and the increased learning curve 11, 24 are also noted, producing the caution that proper hands-on instructional courses are essential. 24 These considerations bear particular relevance to large-volume lipoplasties (i.e. > 5 L lipoaspirates) for which significant preoperative and postoperative attention to detail is required to avoid problems. 53 
Subcutaneous wetting solutions
One of the major changes in liposuction over the past few years has been in the preparation of the fat layer with various solutions. From a safety and efficacy perspective, the solutions to be infiltrated are of prime importance in the light of a recent report by Rao et al. 50 on liposuction deaths related to these infusions.
The most commonly used wetting solution in UAL is the tumescent technique. The wetting solution can be used as the primary mode of anaesthesia by the addition of large amounts of lignocaine. Tissue turgor is used as the end-point of subcutaneous infiltration, which may lead to volumes of infusate far in excess of the volume of aspirate.
Proponents of the tumescent technique advocate that the mechanical and pharmacological properties of this subcutaneously injected fluid prevent the massive shifts of intravascular fluids usually seen in liposuction under general anaesthesia. With tumescence under local anaesthesia, only small amounts of intravenous fluid may be advisable. 54 Care must be taken to recognize that the fluid and lignocaine load of the tumescent technique can be dangerously large, particularly when combined with sedative anaesthetic agents (e.g. midazolam) that are degraded by the same saturable system of hepatic metabolism as lignocaine. Once saturation occurs, lignocaine levels rise sharply because absorption exceeds elimination. 50 Signs of lignocaine toxicity may be masked by the concomitantly administered neurolepts.
However, large doses of lignocaine under local anaesthesia have been used in tumescent anaesthesia without signs of toxicity. This may be explained by fat partitioning of the lignocaine and its subsequent removal in the lipoaspirate. 55 Caution is advised in the extrapolation of these data to the routine clinical situation because lignocaine levels may reach peak plasma levels several hours after infusion. 50 For patient safety in all types of lipoplasty, and particularly UAL, which is usually performed with tumescent techniques, the composition and volume of subcutaneous wetting solutions should be based on good evidence as per the recommendations of Bussien and Maillard 51 (Table 3) . Table 3 . Appropriate subcutaneous wetting solutions Lactated Ringer's solution should be used as the subcutaneous infiltration solution because it mirrors the composition of the interstitial compartment. Lignocaine should be used as the standard local anaesthetic at a maximum dose of 35 mg/kg if infused over 45 min into the subcutaneous fat. Adrenaline 0.5 mg/L to 1.0 mg/L should be used for vasoconstriction to retain the lignocaine and the adrenaline at the site of infiltration. Sodium bicarbonate 8.4% : 5 mEq/L should be used to adjust the solution's pH to the pK a (pH 7.9) of lignocaine. Room temperature infusions are preferred.
Fluid resuscitation guidelines
From an analysis of 53 consecutive patients undergoing liposuction, Trott et al. suggest the following guidelines for fluid resuscitation. 56 Small volume liposuctions (≤ 4 L aspirates), which give intravenous maintenance fluid plus subcutaneous wetting solution. Large volume liposuctions (≥ 4 L aspirates), which give intravenous maintenance fluid plus additional 0.25 mL of crystalloid per mL of aspirate removed after 4 L plus subcutaneous wetting solution.
Other investigators, however, caution against embarking on major fluid replacements without due regard for the type of anaesthetic used. 54, 57 
Ultrasound-related issues
The precise mechanism in which ultrasonic energy interacts with living tissue is only partially understood. It is this incompleteness in our understanding that underpins the reticence of some clinicians to fully embrace this technology. 1 It is known that the interaction of ultrasound with human tissues in vivo produces three different effects: (i) thermal; (ii) cavitational; and (iii) direct tissue interactions.
While there are numerous medical uses of ultrasound, the desired and undesired effects are determined by such variables as (i) frequency; (ii) power intensity; (iii) peak amplitude; (iv) duration of exposure; and (v) whether it is delivered as a pulse or in a continuous fashion.
For example, in tumour ablative therapy, an externally focused ultrasonic beam (frequency ≥ l MHz, power 0.5-3.0 W/cm 2 ) uses the thermal effects to cause spot-specific tissue heating. In contrast, ultrasonic diagnostic imaging (frequency 1-10 MHz, power < 0.05 W/cm 2 ) relies on the absorption and scattering differences at tissue boundaries to generate images. Ultrasound-assisted lipoplasty (frequency 20-50 kHz, power 10-300 W/cm 2 ) has the cavitational effect as its principal mode of action. 10 
Thermal effects
Absorption of ultrasound in human tissue depends on the molecular composition of that tissue, with the absorption coefficient increasing as a function of protein content. For water and body fluids, there is little absorption in acoustic conditions so there is little risk of heating. 58 Tumescent conditions for UAL create an essentially fluid medium allowing for little absorption and theoretically little heat gain, but the extent of ultrasoundinduced tissue heating depends on the balance of heat gain and heat loss.
Vascularity and tissue composition determine heat loss rate, and, because perfusion is poor in fatty tissue, heat dissipation may be limited and the net effect may be tissue overheating. Tissues with higher collagen composition have higher acoustic absorption coefficients and, because liposuction is usually performed within areas of adiposity bounded by skin and fascia, care must be exercised to avoid 'end hits' of the ultrasonic probe against these structures to avert thermal damage.
In response to concerns of heat-related problems and following reports of burns and ischaemic skin injuries in the literature, Ablaza et al. investigated whether significant temperature elevations occurred in the clinical setting. 22 Using subcutaneous transducers, they measured temperatures in the liposuction area before infusing tumescent fluid, after tumescent fluid infusion, and at 5 min intervals until the UAL was completed.
Although subcutaneous temperatures did rise with the application of ultrasonic energy, the average subcutaneous temperatures remained below the core temperature at all time intervals.
The recommendations from that study were the following.
(1) Room temperature tumescent fluid enhances the thermal safety zone without lowering core body temperature.
(2) Although heat is a natural by-product of the energy transfer involved in UAL, the risk of thermal injury is negligible when experienced operators (i.e. qualified surgeons who have successfully completed a training course in UAL) perform the procedure. Ablaza et al. interpret the previously reported ischaemic skin injuries to be the result of damage to the subdermal plexus, rather than a thermal injury. 22 
Cavitational effects
Cavitation is the generation, growth and collapse of bubbles in a sound field. During the pressure phases of a sound wave, stable bubbles of dissolved gas in living tissues will grow and shrink due to the cycles of compression and decompression; this is termed 'stable cavitation'. If the pressure changes between cycles of compression and decompression are sufficiently large, gas pockets form within the tissues and contract within the sound field, and shearing forces can fragment the cells. 10, 19 A more violent form of cavitation, called 'transient cavitation', occurs when higher acoustic energies cause the gas bubbles to collapse during the compression phase of vibration. This sudden violent collapse of the gas bubbles generates locally intense shock waves with the release of dramatic amounts of heat and pressure. 10 The mechanism of cavitation and other non-thermal effects are poorly understood, as all forms of cavitation have only been studied in simple liquids and cell suspensions. However, cavitational effects can result in sufficient energy to disrupt chemical bonds and produce chemically reactive free radicals, which have the potential to interfere with DNA and thereby lead to chromosomal damage.
The potential carcinogenic potency of chemically active free radicals has to be considered whenever cavitation occurs within cells. 58 Genetic effects include chromosomal aberrations as well as point mutations and sister chromatid exchanges (SCE). Although chromosomal aberrations and point mutations are clinically adverse, the significance of SCE is not clear. Liebeskind et al. attested that ultrasound of diagnostic intensities can affect the DNA of animal cells. 59 In vitro acoustic shock studies on mammalian cells with the generation of inertial cavitation have demonstrated the production of ultraviolet light, which is known to be mutagenic. Such observations in cell lines cannot be directly extrapolated to mammalian tissue. 58 Bond and Cimino found no evidence of cavitation in fresh pig tissue exposed to ultrasound energy. 13 There is the potential also for the demyelination of peripheral nerves from the cavitational effects of UAL. However, a study comparing the sensory changes of SAL and UAL found no significant difference at 10 weeks postoperatively. 27 
Direct tissue interactions
In an effort to understand the physical effects of UAL on adipose tissue, Adamo et al. compared the results of UAL (20 kHz, 65 W delivered by solid titanium probes) and SAL by microscopic analysis of the evacuated tissue using a small study of five patients treated by each technique. 19 They analysed samples of the evacuated material by centrifuging samples at 300 r.p.m. followed by an examination of the supernatant with optical and scanning electron microscopy. This facilitated an examination for signs of cellular damage, signs of cavitation, and gas microbubbles. The SAL-derived tissue was composed of fat globules in their original organized form, whereas the UALsonicated tissue showed cells ruptured at several sites with all the intercellular junctions destroyed. No evidence of the cavitation phenomenon was noted.
While postulating that the UAL effects are produced by microstreaming tissue movement, Adamo et al. suggest that a direct ultrasonic effect on tissue produces disruption of macromolecules and cellular structures, and may produce accelerated chemical reactions, free radicals and chromosomal disruption. 19 These researchers cautiously recommended that further research was needed to clarify the end-points of sonication: (i) its effectiveness; and (ii) the possibility of hazards lest we expose 'the patient to a physical agent that we have not thoroughly investigated'. 19 Certainly, when ultrasonic energy was used in the treatment of malignancies in the past, vascular complications were frequent, and occasionally massive metastases resulted. Recent evidence on the stimulation by therapeutic ultrasound of angiogenic factors (e.g. interleukin 8, basic fibroblast growth factor and vascular endothelial growth factor 60 ) suggest that ultrasonic energies can stimulate cellular activity.
Recent evidence would suggest that ultrasound could alter cell division rates and influence apoptosis. Using an 8 MHz scanner on 12 mice for 15 min, there was a 22% reduction in the rate of cell division in cells of the small intestine and a doubling of apoptosis when examined 4.5 h after ultrasound exposure. One hypothesis for these observations was that ultrasound might be switching on the p53 gene, which helps cells recognize DNA damage; the cells may stop dividing or undergo programmed cell death. 61 Overwhelmingly, in vitro studies demonstrate that insonication of liquids such as phosphate-buffered saline can produce reactive chemicals, particularly in the form of hydroxyl radicals or hydrogen peroxide, which in turn can result in DNA strand breaks and point mutations. [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] 62 Apparently, strand breaks can also be induced by the mechanical forces produced by cavitation, although these are much more likely to occur in cells that have been lysed and are therefore unviable and have few long-term consequences. 36, [43] [44] [45] Strand breaks have been observed both in DNA unshielded by cellular membranes and nucleated DNA, at least some of which has been observed to occur in cells that remained viable after insonication. 40, 42 There is also some evidence that rapidly dividing cells are more easily damaged by cavitation than stable phase cells. 38, 46 The only in vitro study examined here that did not demonstrate any evidence of DNA damage from ultrasound used a procedure in which the target cells were suspended in phosphate-buffered solution to which methylcellulose had been added with the specific intention of preventing cavitation. 47 However, it would appear to be difficult to extrapolate the results of these studies to make realistic estimates about the mutagenic risks of ultrasound in vivo. Hence, the implications for clinical practice are not clear.
As mentioned previously, the only in vivo study found by the updated literature search examining the mutagenic risks of ultrasound compared non-smoking men who underwent daily occupational ultrasound exposure for a mean period of 5 years with unexposed controls. 29 The ultrasonically exposed group had significantly more micronucleated lymphocytes than the control group and the investigators concluded that human chromosomes 1, 9, 15, 16 and Y might be more susceptible to DNA damage caused by ultrasound. Exposure frequencies for the subjects in this study ranged from 2.5 to 7.5 MHz, with maximum power ranging from 0.8 to 4.9 W/cm 2 . Unfortunately, as the study was not able to randomize its subjects and the exposure condition was retrospective, along with the frequencies and power ranges being unlike those used in UAL, it is not possible to rule out some other unknown cause to explain this interesting and provocative result.
In view of these observations, it seems sensible to advise against the use of UAL to contour breast tissue. Interestingly, Maillard et al. have reported such an application for UAL but they caution that: (i) while highly improbable, a theoretical spread of an in situ breast cancer may be possible; and (ii) the long-term ultrasonic effects on fat and breast tissue have not been studied. 28 
RECOMMENDATIONS General
Ultrasound-assisted lipoplasty is not a replacement for SAL but complements it by allowing body contouring in areas not possible with SAL. 23 Ultrasound-assisted lipoplasty has proven benefit in the contouring of fibrous areas and in scarred secondary liposuction cases. It also reduces surgeon fatigue and allows more thorough fat removal in the fibrous male patient. 24 As with any new surgical procedure, adequate training, experience and attention to detail are the keys to predictable success. Because of the significant differences between UAL and SAL, and the potential complications associated with UAL, special training is considered an imperative prerequisite to performing UAL safely and effectively. 63 
Training
In March 1995, the major American plastic surgery organizations formed a task force to evaluate the safety and efficacy of UAL and to develop an educational curriculum to introduce and teach this new technology. To acquire UAL 'privileges' it was recommended that surgeons not fully trained in UAL techniques should successfully complete a training course of didactic lectures as well as a laboratory component with cadaveric dissection. The course should cover instrumentation and a demonstration of ultrasonic equipment and techniques to ensure safety. 63 
Technical
Specific to UAL is the recommended use of submaximal amplitude settings except in very fibrous zones, and adherence to welldefined end-points for the ultrasonic phase of the operation. Suggested end-points include loss of resistance to cannula movement and change in aspirate colour from yellow to pink. 2 By avoiding excessive applications of internal ultrasound energy, cavity formation and, hence, seroma development should be reduced. Although some investigators advocate shortened treatment times (from 15-20 min per site to 2-5 min per site) to decrease the incidence of postoperative swelling and dysaesthesia, others doubt the clinical effectiveness of such a truncated exposure time. 2 
Patient selection
The selection of patients for any liposuction procedure should be limited to those in good health and close to their ideal weight. Furthermore, liposuction should be restricted to specific areas of excess fat that have not reduced with diet and exercise. 64 
Informed consent
The omnipresent medico-legal issues of informed consent and risk minimization require that patients be given factual information on SAL and UAL, particularly if UAL is used to complement SAL. Some risks are common to both techniques, and some are unique to each technique. Preoperative information should cover the topics in Table 4 
Safety and efficacy classifications
The Council of the RACS endorsed the following ASERNIP-S safety and efficacy classification for UAL:
The safety and/or efficacy of the procedure cannot be determined at the present time due to an incomplete and/or poor quality evidence-base. It is recommended that an audit be conducted to establish safety and/or efficacy.
Caution
While UAL appears to be a technically safe and efficacious procedure, there remains the persisting doubt about potential long-term hazards as a result of the high-energy interactions with tissue. This is particularly so for female breast contouring.
Future research
Future in vivo studies could be undertaken on a transgenic animal model that has a high propensity to develop chromosomal aberrations in response to exogenous factors. Exposure to UAL level energies could be followed by an analysis of any chromosomal alterations to determine whether the UAL-treated group had more DNA damage compared with animals in a control group that were not exposed to UAL. This type of animal model is currently available and is central to an ongoing study to elucidate the in vivo effects of mobile phone signals. 67, 68 The importance of undertaking such a study is underpinned by the uncertainty of the significance of the ultrasonic tissue effects, particularly at the levels delivered to human tissue with UAL.
Ultrasound in Emergency and Ambulatory Medicine.
Edited This is a well-written and easy-to-read book that addresses the specific radiographic needs for non-radiologists who are keen to start performing emergency ultrasound on their own patients. It is focused on the B Scan mode and does not address the Doppler flow studies. B Scan mode is the cross-sectional scanning most frequently performed in the emergency department. The use of black and white figures, which are suitable for the B Scan mode, makes the price of the book reasonable. The book has a clear goal-directed approach that tries to answer specific questions. Common problems are described in detail and a wider range of pathologies discussed in brief. The book consists of 11 chapters. Each chapter is supplied with an excellent list of references that gives evidence for the statements in the chapter. The first two chapters discuss issues of credentialling and basic sonographic physics, while the other nine are clinical chapters that cover areas where emergency ultrasound can be performed by emergency physicians and surgeons as part of their clinical examination. Major topics of interest to surgeons include trauma, aortic aneurysm, pericardial effusion, ectopic pregnancy, gallstones, renal stones and obstruction, and deep vein thrombosis. The last chapter covers a miscellaneous range of indications including foreign bodies, soft tissue injuries, appendicitis and testicular lesions. It also gives practical approaches for ultrasound-guided urinary bladder aspiration and percutaneous central line placement.
The strength of this book comes from its practical approach with plenty of examples, simplification of facts, excellent ultrasound pictures, professional artwork that clearly carries the teaching message, and summary boxes that stress important learning points.
The book has few shortcomings compared with its strengths. A considerable number of figures are borrowed from other textbooks; for example, the obstetrics and renal chapters had 13 of 16 and 16 of 36 figures taken from other textbooks, respectively. The authors occasionally used abbreviations without defining them, which interrupted the flow of ideas (e.g. TOAs and RWMA). There were only minor linguistic mistakes (e.g. using longitudinal view instead of transverse view and vice versa).
In summary, this is an excellent book that is highly recommended for surgeons who have limited knowledge of ultrasound and are keen to perform ultrasound in their own domain. This pocket-sized paperback book comprising 384 pages is a response to the current reorganization of cancer services in the United Kingdom, which has highlighted the need for standardized reporting of surgical specimens. The book reflects the increasing trend towards specialization in surgical and clinical oncology and the need to describe, classify, stage and grade cancer in a comprehensive manner. The text focuses on common carcinomas with briefer summaries of rarer tumours including sarcomas. The fifth edition of the TNM classification is incorporated throughout.
Department of Surgery
Emphasis is placed upon pathological features that are relevant to clinical management and prognosis. Advice on the reporting of surgical specimens is presented systematically and supported by numerous line diagrams. Although succinct notes and lists are employed throughout, an analytical approach to the selection of diagnostic criteria is adopted.
Although written primarily for both trainees and specialists in anatomical pathology, the book would provide a ready source of reference for both surgeons and oncologists wishing to understand the more practical side of surgical pathology reporting. The book packs a good deal of information into a small space. Review boxes and overviews are not employed, but this does not detract from the text's readability. (I personally find review boxes to be distracting, repetitive and a waste of space.)
I have very few quibbles with the content. It would be satisfying to have criteria for selecting particular prognostic or predictive factors justified by evidence, although this would increase the length of the book. I would grade colorectal cancer on the basis of the worst area rather than the predominant level of differentiation. World Health Organization histological typing is not employed on a consistent basis. No doubt these and other suggestions will filter back to the author and the book will consolidate with succeeding editions. Regular revisions will be required to keep this book fresh and up-to-date. It most definitely meets a need.
